Adamantane resistance in circulating human influenza A viruses from Alberta, Canada (1970-2007).
Mutation in one of five key amino acid residues (positions 26, 27, 30, 31 and 34) within the M2 protein of influenza A viruses, leads to resistance against the adamantane class of anti-influenza drugs. To investigate the emergence and prevalence of adamantane resistance in Alberta, Canada (between 1970 and 2007), 381 influenza A positive samples (original patient specimens) or isolates (virus cultured from patient specimens) were analyzed for changes in these critical amino acid residues. Our results show a significant increase in adamantane resistance in circulating H3N2 viruses in Alberta from 2005 and 2006 when compared with those from 2004 (p<0.001). Adamantane resistance peaked at 74% in 2006 and then decreased (to 38%) in 2007 (p=0.001). All resistant H3N2 viruses contained the substitution Ser to Asn at amino acid position 31 of the M2 protein with two viruses having an additional Ala to Val substitution at position 30. Resistance was not observed in the H1N1 viruses tested. Results presented here are concordant with, and extend, previous reports of increased resistance to adamantanes in Asia and North America in recent years. It is important to continue studies to evaluate circulating influenza A viruses for antiviral resistance markers to ensure their optimal use for prophylaxis and treatment of influenza.